Antiretroviral postexposure prophylaxis (PEP) may be underutilized in sexual assault cases in Kenya. This study evaluated the characteristics of survivors of sexual violence attending the Gender-Based Violence Recovery Center (GBVRC) at the Kenyatta National Hospital and reviewed the uptake, adherence, and outcomes of those initiated on PEP. In a retrospective cohort, data from charts of the assaulted seen at the GBVRC from 2009 to 2012 were abstracted. Data were collected describing sociodemographic characteristics, nature of sexual assault, HIV serostatus, and aspects of the PEP care cascade. Characteristics of participants who received PEP were compared with those who did not receive PEP. We enrolled 385 assaulted persons; 331 (86%) were female; the median age of the assaulted persons was 21 (interquartile range 14-28) years; and 61 (15.8%) were children aged 10 years and younger. Of 379 assaults with descriptions, 330 (85.7%) were vaginal assaults and 40 (10.3%) were penile-anal assaults. Most perpetrators were unknown to the assaulted 220 of 384 (57.3%). All assaulted persons were offered HIV testing and 359 (93%) accepted testing; 346 (96.4%) of 359 assaulted persons tested HIV negative. In total, 207 (53.8%) of 385 sexual assault survivors initiated PEP. Only 70 (34%) completed 28 days of PEP, and only 21 (10.1%) returned for repeat HIV test at 3 months. In conclusion, PEP was only initiated in 54% of sexual assault cases. The care cascade showed that late presentation and poor adherence were the greatest gaps in PEP provision. Earlier presentation for PEP should be promoted among sexual assault in areas of high HIV prevalence.
Introduction

I
n communities with high HIV prevalence, the risk of HIV transmission after sexual assault may be high. Gender-Based Violence Recovery Centers (GBVRC), specialized clinics that provide medical care, counseling, support, and HIV and sexually transmitted infection (STI) testing, can play an important role in preventing HIV after sexual assault by providing antiretroviral (ARV) postexposure prophylaxis (PEP) if indicated. 1 However, there is concern that PEP may be underutilized in sexual assault cases in Kenya. 2 Previous systematic reviews of adherence to PEP have highlighted poor rates of PEP completion for the sexually assaulted who were also more likely to accept PEP than those with other exposures to HIV. 3 In sub-Saharan Africa, dual epidemics of HIV and sexual violence make implementation of PEP an important part of the public health response to sexual assault. 4 Further, genital trauma associated with sexual violence increases the risk of HIV transmission. 5, 6 Understanding the uptake and utilization of PEP could inform strategies to maximize the effectiveness of PEP. 7, 8 We designed a retrospective cohort study at the Kenyatta National Hospital (KNH) GBVRC in Nairobi, Kenya. We obtained clinic records to determine the demographics of the assaulted, typologies of assault, time-to-initiation of PEP, and described factors that influence provision of PEP and successful completion of PEP regimens.
Methods
Participants were identified from an existing database of those who attended the GBVRC at the KNH from June 1, 2009 up to June 1, 2012 after sexual assault. At this facility, the assaulted undergo professional counseling and are referred to a physician, where medical history is obtained, pelvic examination performed to record physical evidence of sexual assault, high vaginal swab taken for microscopic examination, and blood samples collected for rapid HIV testing. Empirical treatment is offered for gonorrhea and syphilis. HIV testing is offered to all the assaulted and, at the providers' discretion, other tests are performed, including pregnancy tests and hepatitis B surface antigen. Standard protocols recommend that those who are HIV negative and seek medical care within 72 h of the exposure start on ARV prophylaxis for 28 days and are given a follow-up date for a repeat HIV test. One triple ARV regimen was dispensed (lamivudine, zidovudine, and lopinavir-ritonavir). ARVs were free as part of gender-based violence services. Hepatitis B vaccine and emergency contraceptives are also given to the assaulted as indicated.
Study procedures
Data were abstracted from existing survivor patient records and recorded on a data abstraction questionnaire. Patients' age, sex, date of birth, nationality, occupation, level of education, date of assault, date of presentation, HIV serostatus, initiation of PEP (prophylaxis within or after 72 h of exposure), and outcomes after 3 or 6 months post-PEP were noted. HIV serostatus was confirmed from the assaulted who came back for a repeat HIV rapid test. All records were included, even those with incomplete data.
Statistical analysis
Data entry, cleaning, and analysis used Statistical Package for Social Sciences Program (SPSS) version 17.0 (SPSS, Inc., Illinois, USA) and Stata 13 (StataCorp, Texas, USA). Demographic characteristics of female and male persons were tabulated. t-Test and chi-square test were used to compare demographic and social characteristics of the assaulted who successfully initiated PEP with those who did not. Multivariate logistic regression was used to model multiple factors related to PEP initiation.
Human subjects protection
Ethical approval was received from the KNH/University of Nairobi Ethics and Research Committee before undertaking the study. Informed consent was obtained from the GBVRC staff members who agreed to participate as key informants. Confidentiality was maintained by ensuring that no names were recorded or entered into the study database.
Results
Characteristics of those sexually assaulted
Between 2009 and 2012, 385 sexually assaulted people were seen, of whom 331 (86%) were female. The median age of the assaulted was 21 years [interquartile range (IQR) 14-28 years], 113 (29.9%) were students in secondary school or above, 101 (26.8%) were unemployed, and 61 (15.8%) were children aged 10 years and younger. The demographic characteristics of the sexually assaulted are shown in Table 1 .
Characteristics of sexual assault cases
The type of assault was recorded for 379 assaulted: 330 (85.7%) were vaginal assaults perpetrated by men, 9 (2.3%) were oral assaults perpetrated by men, and 40 (10.4%) were anal assaults perpetrated by men; 10 (3.8%) were reported to be sexual assaults of men perpetrated by women. Some assaulted people reported more than one type of assault. The assaulted reported condom use in 9 cases (2.3%). Males assaulted numbered 53 (13.8%). Data were incomplete for the gender of the perpetrators of male sexual assault, but 29 men reported being assaulted by a man.
Not all of those assaulted were adults: 61 were children aged 10 years and younger. Children at the clinic were majorly female: 46 (75%). Two children were HIV seropositive at baseline. Children older than 6 years were more likely not to receive an initial HIV test. Characteristics of children are described in Table 2 .
The location of assault was recorded by 363 persons: 39 (10.7%) occurred outdoors, 113 (31.1%) in hotel rooms, 43 (11.8%) on the street, and 154 (42.4%) in other areas. The time of sexual assault was recorded for 121 persons as from 6 p.m. to 12 midnight for 53 persons (43.8%), 12 midnight to 6 a.m. for 22 (18.2%), 6 a.m. to 12 noon for 15 (12.4%), and 12 noon to 6 p.m. for 31 (25.6%).
Relationship and profile of perpetrator
The relationship to the perpetrator was reported by 381 of those assaulted. Of those, 220 (57.3%) did not know the perpetrator, 44 (11.5%) reported it was a family member, 45 (11.8%) reported it was a friend, and 14 (3.7%) reported it was a boyfriend. The assaulted reported that in 15 (3.9%) assault cases, the perpetrators were under the influence of alcohol, while in 6 (1.6%) assaults, the perpetrators were under the influence of other drugs. Only 5 of 61 children were assaulted by strangers.
Referral to the GBVRC
Patients self-referred for care in the majority of cases (221, 77.4%); the most common other referrals came from neighboring clinics or voluntary counseling and testing centers (53, 13.8%). Other sources of referral included 34 (8.8%) from the casualty department of the adjoining hospital, 27 (7%) from other local hospitals, 27 (5.7%) by family members, 6 (1.6%) by police or legal source, and 14 (3.6%) by teacher or friends.
Time of presentation to the GBVRC
The median time to presentation for the assaulted was 24 h (IQR 12-792 h). Information was missing on the time taken for 69 (18%) sexually assaulted to seek medical help. Assaulted adults who were older ( p = 0.001) and with a higher level of education ( p < 0.001) were more likely to seek care promptly. Gender or marital status did not result in significant differences in the time taken to seek medical help. Those who had suffered anal assaults were more likely to present >72 h after the assault ( p = 0.013). Those persons assaulted who did not know their perpetrators were more likely to present before 72 h ( p = < 0.001); those between ages 21-30 years also presented earliest for care. Only half of children presented to the GBVRC within the time window to receive PEP. 
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Correlates of seeking care within 72 h are shown in Table 3 . In a multivariable logistic regression model of factors associated with presentation to the GBVRC at <72 h, only education level and age remained significantly associated with timely presentation for PEP.
HIV testing among the assaulted
There were 380 assaulted people who were offered voluntary HIV testing upon presentation; 21 (5.5%) sexually assaulted did not consent to HIV testing. Of those who did test, 13 assaulted were HIV seropositive (3.4%) and counseling and referral to an HIV comprehensive care center were offered. There were 346 who tested HIV seronegative, of whom 207 sexually assaulted were initiated on a PEP regimen.
PEP initiation
Of the 385 total sexual assault cases, 207 (57.3%) were initiated on PEP; 7 assaulted presented later than the 72 h window but still received PEP. The correlates of PEP initiation were similar to correlates of time to presentation at the GBVRC, with university students and employed persons more likely to initiate PEP. Two of the patients who did not get an initial HIV test still received PEP. There were 153 assault survivors who were not initiated on PEP, and data were missing for 24 people.
PEP adherence
Follow-up data were available for 148 survivors who initiated PEP, 70 (47.3%) completed 28 days of PEP, 52 (35.1%) completed only 15-21 days, and 19 (12.8%) completed only 1-7 days. There was evidence that 34% of the 207 assaulted persons who started PEP completed all 28 days. In general, patients did not receive a full 28-day course of PEP when it was initiated and had to return to the pharmacy to refill their ARV prescription, which may explain different completion and adherence patterns.
Repeat HIV testing after PEP
The assaulted were recommended to return to the center at 3 and 6 months for follow-up HIV testing. Of the 346 assaulted, whose initial HIV serostatus was negative, 21 (6.1%) tested HIV seronegative after 3 months, and 325 (93.9%) did not return to the center for a repeat HIV test after 3 months. At 6 months, 3 (0.9%) still tested negative and 343 (99.1%) never repeated the test after 6 months. There were no known seroconversions among those HIV-seronegative survivors who came for a repeat HIV test.
Of the assaulted who initially refused HIV testing, 1 (3.8%) did the test after 3 months and was found to be HIV negative; the other 20 assaulted did not test.
Other conditions identified at the GBVRC
The assaulted were not universally screened for bacterial STIs and pregnancy. There were 21 females who were pregnant out of 78 tested; 9 had a positive syphilis Venereal Disease Research Laboratory (VDRL) out of 22 who were tested. Only 11 of the assaulted were tested for Hepatitis B surface antigen, of whom 1 tested positive. Information was not available for long-term outcomes of emergency contraception use.
Discussion
Our comprehensive review of sexually assaulted persons seeking care at a large urban GBVRC demonstrated that services were actively sought out by men, women, and children. However, our data show that more than 40% of those assaulted presented too late to receive PEP. Those most likely to successfully access PEP services were women in their 20s, single, and with postsecondary education, suggesting that collegeeducated women were more knowledgeable about resources available for survivors of gender-based violence. Those who did not know their perpetrators also presented to the center early, which we speculate may be because those assaulted by strangers fear HIV acquisition more than those assaulted by family members or friends.
HIV was prevalent in 13 of 359 survivors tested (3.6%). Although this is less than the 5.6% prevalence of HIV in Kenya according to Kenya AIDS Indicator Survey (2012), 9 it highlights the ongoing need for population-based HIV testing and the high population HIV risk of young women, who are the majority of those presenting for care. It is not known from the data we collected whether those seeking services were previously aware of their HIV status or not. The population accessing gender-based violence services should be assumed to be at high risk of testing positive for HIV; additional services may be needed to facilitate linkage to HIV care among the sexually assaulted or linking to preexposure prophylaxis (PrEP) services for those at high risk.
The presence of HIV infection in 3.6% of people seeking PEP underlines the urgency of pre-PEP HIV testing to avoid using PEP in the assaulted who are already HIV-infected, which could lead to the development of drug resistance. 10 In a cascade of care approach to providing PEP in cases of sexual assault (Fig. 1) , we see that the biggest barriers to PEP provision in this population are late presentation for care and completion of the full PEP regimen.
Low PEP adherence and poor short-and long-term followup of the assaulted presented missed opportunities for completion of PEP regimens and repeat HIV testing. The level of adherence to PEP was found to be 47.3%, defined by the completion of 28-day ARV regimen; since drugs were dispensed in a 7-day supply, patients needed to return often for drug refills. Consideration of dispensing more days of drugs, or extending care at satellite clinics closer to a person's residence, could increase ability to adhere to PEP medication by reducing barriers to medication refills. 7 Ford et al. have published a systematic review demonstrating that PEP completion rates are higher when a full 28-day supply of drugs is dispensed at the first PEP visit.
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This research highlights special considerations for male sexually assaulted, who were the majority of those reporting an anal assault. Anal assaults are high risk for HIV acquisition since receptive anal intercourse is considered the most efficient sexual route of HIV transmission. 12, 13 The majority of men and women reporting anal assaults presented too late to receive ARV PEP.
The World Health Organization guidelines development group recently outlined a research agenda for the remaining evidence gaps in provision of PEP, including clarifying the PEP eligibility window, strategies to promote adherence to PEP, and the optimal follow-up schedule post-PEP. Our research showed that all three of these areas represented gaps in the PEP care cascade for the sexually assaulted seen in our clinic, and we concur that additional research toward clarifying these issues will benefit patients and promote completion of the care cascade. 14 PrEP is not currently offered in the gender-based violence clinic. Persons presenting for PEP after sexual assault belong to many of the target demographic populations for PrEP and may not often access medical services. Incorporating PrEP into clinic could be a feasible way to improve PrEP uptake in certain populations of youth in Kenya. 15 This study had some limitations. There were missing data in the clinical files. We did not directly interview those assaulted and therefore rely on report and self-report in these data. These data should be generalized with caution to represent persons who have experienced sexual assault in general in Kenya since it is unknown what proportion of sexually assaulted persons will present for care in this clinical setting.
In summary, our study revealed that a diverse population of women, men, and children, all sought postsexual assault counseling and health services, and those who presented early overwhelmingly accepted PEP. PEP can be a powerful tool to help protect the assaulted from acquiring HIV after an assault and desire for PEP may be a service that can attract the assaulted to seek care after assault.
Additional sensitization about the need for prompt presentation to receive PEP, the need to adhere to PEP for 28 days, and the need for follow-up HIV testing at the end of a PEP regimen would benefit persons who have experienced sexual assault. 
